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thermoelectric material mfr. by rapid quenching - esp. for p-type bismuth alloy mfr. 
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Division of 
application JP 
198635337 

Division of 
application JP 
198635337 

Previously 
issued patent JP 
10117021 



Alerting Abstract: EP A 

A thermoelectric material mfg. method involves quenching molten thermoelectric alloy at over 1000 
deg. C/sec. to form a membrane or powder which is then cold-formed or sintered. 

Pref. the alloy is a Bi-Sb alloy of compsn. ((Bil00-xSbx)100-yE"y)100-zE'z (where E r = gp. Ill or IV 
element, E" = gp. IV or VI element, x = 5 to 20, y = an integer 0 to 20, z = 0.05 to 10). 

USE/ ADVANTAGE - The method is used esp. for mfg. p-type Bi-Sb alloys useful as leg members for 
Peltier effect electronic cooling modules or Seebeck effect power sources. The material prod, has an 
excellent figure of merit (2), has a sub-micron grain size, is of p-type from cryogenic to room temps, and 
has high performance at low temp. (e.g. 77-200 K). 

Equivalent Alerting Abstract: 

US A 

Thermoelectric material is made by quenching a molten alloy at a rate higher than 10 power 3 deg.C per 
sec. into a membrane or powder. Cold forming or sintering is then carried out whilst the alloy is in a 
metastable state. Pref. the alloy is a specified Bi-Sb compsn. which is jetting onto a metal roll 200 mm 
in dia., and 20 mm wide, at a jetting pressure of 0.5-4 kb/square cm. The roll rotating at 500-4000 rpm. 

USE/ADVANTAGE - Useful as a leg for an electronic cooling module utilising the Peltier effect or for 
a cold heat source power generating medium utilising the Seebeck effect. The material has an excellent 
figure of merit Z. (1 lpp)t 

International Classification (Main): C22C-012/00, H01L-035/16 (Additional/Secondary): B22F- 
001/00, C22C-001/00, C22C-001/02, C22F-001/00, C22F-001/16, H01L-035/34 
US Classification, Issued: 075228000, 075333000, 264006000, 264008000, 419033000, 419062000, 
419066000, 420577000, 420590000, 420903000 

Original Publication Data by Authority 

Germany 

Publication Number: DE 3767892 G (Update 1991 12 E) 
Publication Date: 19910314 
Language: DE 

Priority: JP 198635337 A 19860221 JP 1986177662 A 19860730 
European Patent Office 
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Publication Number: EP 235702 A (Update 198736 B) 
Publication Date: 19870909 

**Thermoelektrischer Werkstoff, anwendbar bei niedrigen Temperaturen und Verfahren zu seiner 
Herstellung Thermoelectric material for low temperature use and method of manufacturing the same 
Materiau thermoelectrique utilisable aux basses temperatures et procede pour sa fabrication** 
Assignee: KABUSHIKI KAISHA KOMATSU SEISAKUSHO, 3-6, 2-chome Akasaka, Minato-ku 
Tokyo 107, JP (KOMS) 

Inventor: Okumura, Takuji K.K. Komatsu Seisakusho, Hiratsuka Dormitory 227 No. 18, Manda, 
Hiratsuka-shi Kanagawa-ken, JP 

Agent: May, Hans Ulrich, Dr., Thierschstrasse 27, D-8000 Muenchen 22, DE 
Language: EN (14 pages, 9 drawings) 

Application: EP 1987102425 A 19870220 (Local application) 
Priority: JP 198635337 A 19860221 JP 1986177662 A 19860730 
Designated States: (Regional Original) DE FR GB 
Original IPC: B22F-1/00 C22C-1/00 C22C-12/00 H01L-35/16 
Current IPC: B22F-1/00 C22C-1/00 C22C-12/00 H01L-35/16 

Original Abstract: This invention relates to a method of manufacturing thermoelectric material which 
has the steps of quenching a thermoelectric alloy in a molten state at a quenching rate higher than 103 
(deg)C/sec into a membrane or powdery form and subjecting the membrane or powder to cold-forming 
or sintering. The thermoelectric alloy is a Bi-Sb series alloy having a composition represented by 
((Bil00-xxSbx)100-yxEIIy)100-zxEIz where EI represents a group III or group IV element, EII 
represents a group IV or group VI element, x represents a number of 5 - 20, y represents an integer of 0 - 
20 and z represents a number of 0.05 - 10, respectively. 

Claim: A thermoelectric material mfg. method involves quenching molten thermoelectric alloy at over 
1000 deg. C/sec. to form a membrane or powder which is then cold-formed or sintered. Pref. the alloy is 
a Bi-Sb alloy of compsn. ((BilOO-xSbx)100-yE"y)100-zFz (where E' = gp. Ill or IV element, E" = gp. 
IV or VI element, x = 5 to 20, y = an integer 0 to 20, z = 0.05 to 10).|EP 235702 B (Update 199106 E) 
Publication Date: 19910206 

**Thermoelektrischer Werkstoff, anwendbar bei niedrigen Temperaturen und Verfahren zu seiner 
Herstellung Thermoelectric material for low temperature use and method of manufacturing the same 
Materiau thermoelectrique utilisable aux basses temperatures et procede pour sa fabrication** 
Assignee: KABUSHIKI KAISHA KOMATSU SEISAKUSHO, 3-6, Akasaka 2-chome, Minato-ku 
Tokyo 107, JP 

Inventor: Okumura, Takuji K.K. Komatsu Seisakusho, Hiratsuka Dormitory 227 No. 18, Manda, 
Hiratsuka-shi Kanagawa-ken, JP 

Agent: May, Hans Ulrich, Dr., Patentanwalt Dr. H.U. May Thierschstrasse 27, D-8000 Muenchen 22, 
DE 

Language: EN (9 drawings) 

Application: EP 1987102425 A 19870220 (Local application) 
Priority: JP 198635337 A 19860221 JP 1986177662 A 19860730 
Designated States: (Regional Original) DE FR GB 
Original IPC: C22C-1/00 C22C-12/00 H01L-35/16 
Current IPC: C22C-1/00(A) C22C-12/00 H01L-35/16 

Claim: 1. Verfahren zur Herstellung einer thermoelektrischen Legierung, dadurch gekennzeichnet, dass 
eine thermoelektrische p-Bi-Sb-Legierung mit einer Zusammensetzung entsprechend * ((BilOO - x x 
Sbx)100 - y x EIIy)100 - z x EIz worin jeweils EI ein El ement der Gruppe III oder Gruppe IV, EII ein 
Element der Gruppe IV oder Gruppe VI, x eine Zahl von 5 - 20, y eine Zahl von 0-20 und z eine Z ahl 
von 0,05 - 10 bedeuten, aus einem geschmolzenen Zustand mit einer A bschreckungsgeschwindigkeit 
abgeschreckt wird, die hoeher als 103*Grad* C/sek ist und die Ungleichgewichts-Phase in einer 
Membran- oder Pulverf orm erzeugen kann, und dass die so gebildete Membran oder das so gebild ete 
Pulver Kaltverformen oder Sintern unterworfen wird. 1. A method o f preparing a thermoelectric alloy, 
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characterized in that a p-type Bi-S b-thermoelectric alloy having a composition represented by ((BilOO - 
x x Sbx)100 - y x EIly)100 - z x EIz * where EI represents a group III or group IV element, EII 
represents a group IV or group VI element, x represents a number of 5-20, y represen ts an integer of 0- 
20 and z represents a number of 0,05-10, respectivel y, is quenched from a molten state at a quenching 
rate higher than 103( deg)C/sec and capable of producing the non-equilibrium phase into a mem brane 
or powdery form, and in that the so formed membrane or powder is subjected to cold-forming or 
sintering. 

Japan 

Publication Number: JP 10117021 A (Update 199828 E) 
Publication Date: 19980506 

**THERMOELECTRIC MATERIAL FOR LOW TEMPERATURE** 
Assignee: KOMATSU LTD (KOMS) 
Inventor: OKUMURA TAKUJI 
Language: JA (5 pages) 

Application: JP 198635337 A 19860221 (Division of application) JP 1997237948 A 19860221 (Local 
application) 

Original IPC: C22F-l/00(-) H01L-35/16(A) C22C-12/00(B) C22F-1/16(B) 

Current IPC: C22F-l/00(-) H01L-35/16(A) C22C-12/00(B) C22F-1/16(B)|JP 3079423 B2 (Update 

200043 E) 

Publication Date: 20000821 

Assignee: KOMATSU SEISAKUSHO KK (KOMS) 
Inventor: OKUMURA T 
Language: JA (5 pages) 

Application: JP 198635337 A 19860221 (Division of application) JP 1997237948 A 19860221 (Local 
application) 

Related Publication: JP 101 17021 A (Previously issued patent) 

Original IPC: C22F-l/00(-) H01L-35/16(A) C22C-12/00(B) C22F-1/16(B) 

Current IPC: C22F-l/00(-) H01L-35/16(A) C22C-12/00(B) C22F-1/16(B)|JP 62196346 A (Update 
198740 E) 

Publication Date: 19870829 

**THERMOELECTRIC MATERIAL FOR LOW TEMPERATURE USE AND ITS PRODUCTION** 
Assignee: KOMATSU LTD 
Inventor: OKUMURA TAKUJI 
Language: JA 

Application: JP 198635337 A 19860221 (Local application) JP 1986177662 A 19860730 
Original IPC: C22C- 12/00 C22C-1/00 

Current IPC: C22C-12/00(A) C22C-l/0O|JP 63036583 A (Update 198813 E) 
Publication Date: 19880217 

**MANUFACTURE OF THERMOELECTRIC MATERIAL** 
Assignee: KOMATSU LTD 
Inventor: OKUMURA TAKUJI 
Language: J A 

Application: JP 198635337 A 19860221 JP 1986177662 A 19860730 (Local application) 
Original IPC: H01L-35/34 

Current IPC: H01L-35/34(A)|JP 1994084529 B2 (Update 199441 E) 
Publication Date: 19941026 

Assignee: KOMATSU SEISAKUSHO KK (KOMS) 
Inventor: OKUMURA T 
Language: JA (5 pages) 

Application: JP 198635337 A 19860221 (Local application) 
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Related Publication: JP 62196346 A (Based on OPI patent ) 
Original IPC: C22C-12/00(A) C22C-1/02(B) 
Current IPC: C22C-12/00(A) C22C-1/02(B) 

United States 

Publication Number: US 4764212 A (Update 198835 E) 
Publication Date: 19880816 

**Thermoelectric material for low temperature use and method of manufacturing the same** 
Assignee: Kabushiki Kaisha Komatsu Seisakusho 
Inventor: Okumura, Takuji, JP 
Agent: Kananen, Ronald P. 
Language: EN (1 1 pages) 

Application: US 198716265 A 19870219 (Local application) 
Priority: JP 198635337 A 19860221 JP 1986177662 A 19860730 
Original IPC: B22F-1/00 
Current IPC: B22F-1/00(A) 
Original US Class (main): 75228 

Original US Class (secondary): 75333 2646 2648 41933 41962 41966 420577 420590 420903 
Original Abstract: This invention relates to a method of manufacturing thermoelectric material which 
has the steps of quenching a thermoelectric alloy in a molten state at a quenching rate higher than 103 
(deg) C/sec into a membrane or powdery form and subjecting the membrane or powder to cold-forming 
or sintering. The thermoelectric alloy is a Bi--Sb series alloy having a composition represented by 
##EQU1## where EI represents a group III or group IV element, EII represents a group IV or group VI 
element, x represents a number of 5-20, y represents an integer of 0-20 and z represents a number of 
0.05-10, respectively. 

Derwent World Patents Index 

© 2006 Derwent Information Ltd. All rights reserved. 
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